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Where are we in the 
Universe? 

 
 
 
 
 
 
 
 

Are we located at the  center of (-∞ , + ∞)? 

Q1 



The Atom 

Q2 



Essential (and Toxic) Elements for Life 

, 11: C, H, O, N, P, S, Cl, Na, Mg, K, Ca  
, 14: Fe, I, Mn, Co, Ni, Cu, Zn,                                                              

Mo, F, B, Si, Se, Sn, V  



Some Organic Molecules 
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         Polar, Charged Amino Acids : 
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         Polar, Partly Charged Amino Acids : 

          Gln                     Asn              Tyr                 Ser                Thr 

Blue Arrows: 
Changes that 

promote 
variation: 
Multiple 

functional 
proteins, 

similar but 
not identical 

Variation 
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            Ala                 Val                 Ile                Leu              Met             Phe                  Trp  

         Hydrophobic Amino Acids : 
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   Gly                 Cys                        Pro 

Miscellaneous Amino Acids : 
Blue Arrows: 

Changes that promote 
variation: Multiple 
functional proteins, 

similar but not identical 

Variation 



Replication of the DNA Double Helix 
• During Interphase the cell’s chromosomes duplicate.  

• This is the phase that occurs BEFORE mitosis begins. 

• It’s a period of Growth and of DNA Replication. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575644  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3575644


The Chromosome 



Transcription 

Translation 



The Ribosome, the Translator of 
the Code 



The Code 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3445437  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3445437


http://www.pharmacology2000.com/Diabetes/physio1.htm  

Peptides and 
Proteins 

http://www.pharmacology2000.com/Diabetes/physio1.htm


Catabolic and Anabolic Enzymes 

Q3 



The Cell 

Q4a 



Cell Cultures in 2-D 

Cell Cultures in 3-D 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2902706 



http://publications.nigms.nih.gov/insidethecell/pdf/inside_the_cell.pdf  

The Cell Cycle 

http://publications.nigms.nih.gov/insidethecell/pdf/inside_the_cell.pdf


Basic Steps of the Cell Cycle: 



Human Organs 



Some 
Human Tissues Q4b 



Human Anatomical Systems  

Q5a 



Ecosystems  

Q5b 



Q6 



Wild Animals  

Q7 



And more sea life 

Q8a 



And birds 

Q8b 



And reptiles 

Q9a 



And amphibians 

Q9b 



http://www.sciencedirect.com/science/article/pii/S0254629911001116 

Edible  

Plants 

Q10a 



Non-edible (for humans)  

http://www.sciencedirect.com/science/article/pii/S0034666711000716 

Petrified 

Q10b 



Microorganisms 

http://www.sciencedirect.com/science/article/pii/S0254629911001116 

Q11a 



etc., etc. 

Insects… Q11b 



Origins of Variation: Adaptation 
Potentilla sp. (now renamed as Drymocallis sp.) :  http://www.biology.duke.edu/rausher/lec1ex2.htm 



Common jackal (Canis 
aureus), side-striped 
(Canis adustus), etc. 

Canis familiaris 

Canis dingo 

Canis  
lupus 

Canis latrans 

etc… 

All of them are 
able to interbreed 
producing fertile 
offspring, equal 

number of genes 

Doberman Shar-Pei Akita Inu 

Xoloitzcuintli 

Afghan 

Khala 

Peruivan  
Inca Orchid 

Moscow 
Watchdog 

New Guinea  
Singing Dog  

(Canis  
hallstromi) 

Chongqing  
dog 

Ovcharka 

Variation 

Canis Simensis 

http://images.google.com/imgres?imgurl=http://imagenes2.lamascota.com/isla/fotos/2/32/23258.jpg&imgrefurl=http://www.lamascota.com/ar/mascotas/perros/razas/todos/xoloitzcuintle.htm&h=432&w=336&sz=34&hl=en&start=56&usg=__yFreZr2dCj4L-BuadDzPbaurjuI=&tbnid=leR3O4MNqIXIVM:&tbnh=126&tbnw=98&prev=/images?q=Xoloitzcuintle&start=42&gbv=2&ndsp=21&hl=en&sa=N


Lama pacos 

Lama glama 
Lama guanicoe 

Vicugna vicugna 

All of them are 
able to interbreed 
producing fertile 
offspring, equal 

number of genes 

Variation 

http://upload.wikimedia.org/wikipedia/commons/8/8e/Guanaco_09.24.jpg


http://science.cancerresearchuk.org/sci/genrecombi/68335 

http://www.sciencemag.org/content/vol297/issue5588/cover.dtl 

The root of variation is homologous recombination due to the same number of 
genes in both parents during Meiosis 

Homologous Recombination is also used to 
Repair damaged DNA Variation 



Variation = Adaptation, cave example 1: 

Ref.: Mohr, Charles E., Poulson, Thomas L., 
The Life of the Cave, Our Living World of 

Nature, McGraw Hill, 1966. 232 pages. 



Variation = Adaptation, cave example 2: 

Q12 



There is Water Outside the Earth! 

etc… 

Jer. 33:3 



Some Conclusions: 

• The basic atoms for life are C, H, O, N. 

• The double helix is replicated by the DNA pol., 
transcribed by the RNA pol., and translated by 
the ribosome according to the genetic code. 

• Enzymes can be either    anabolic or catabolic. 

• Mitosis includes: P,               M, A, T and C.  

• Humans have ~11               different systems and 
are able to inhabit ~15%   of the dry Earth. 

• Variation exists for adaptation and is possible 
due to homologous recombination in meiosis. 

 



Questions: 
Q1 - Your Name, 
Q2 – Atom(s) you want to know more, 
Q3 – Molecule(s) you want to know more, 
Q4a & b – Organelle &/or Tissue…, 
Q5a&b Human &/or Eco- system…, 
Q6 – Domestic Animal…, 
Q7 – Wild Animal (Mammal)…, 
Q8a & b – Sea animal &/or Bird…, 
Q9a & b – Reptile &/or Amphibian…, 
Q10a & b – Edible &/or Non-edible Plant…, 
Q11a & b – Microorganism &/or Insect…, 
Q12 – Biological topic most  interesting for you. 
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